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In the July/August 2004 issue we pub- 
lished a flickering light for use in models 
that uses a microcontroller to minimise the 
component count. Regardless of whether 
you want to effectively imitate a house 
fire, a campfire, or light from welding, the 
circuit described here fills the bill without 
using a microcontroller, although it does 
use a larger number of components 
(including some truly uncommon ones). 


The circuit is based on three oscillators, 
which are built using unijunction transis- 
tors (UJTs). Each oscillator has a different 
frequency. The output voltages are mixed, 
which produces the flickering effect. 

A unijunction transistor consists of an n- 
type bar of silicon between two ohmic 
(non-barrier) base contacts (B1 and B2). 
The effective resistance is controlled by 
the ptype emitter region. The designation 
‘transistor’ is a somewhat unfortunate 
choice, since it cannot be used for linear 
amplification. UJTs are suitable for use as 
pulse generators, monostable multivibra- 
tors, trigger elements and pulse-width 
modulators. If a positive voltage is 
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applied to the emitter (E), the capacitor 
charges via the resistor. As soon as the 
voltage on the emitter reaches approxi- 
mately half the supply voltage (for a 
2N2645, the value lies in the range of 
56-75 %), the UJT ‘fires’ and the capac- 
itor discharges via base B1 and the resis- 
tor, generating a positive pulse. The UJT 
then returns to the non-conduct state, and 
the process just described repeats period- 
ically. The frequency can be approxi- 
mately given by the formula 


f= 1/(RC] 


The frequency is independent of the value 
of the supply voltage (which must not 
exceed 35 V). The maximum emitter 
blocking voltage is 30 V, and the maxi- 
mum permissible emitter current is 50 mA. 
The values of resistors R1, R2 and R3 can 
lie between 3 kQ and 500 kQ. If neces- 
sary, the frequency can be varied over a 
range of 100:1 by using a trimpot 
instead of a fixed resistor. 

The frequencies from the three pulse gen- 
erators are mixed by connecting them to 
the IR diode of a triac optocoupler via 
R4. The optocoupler, a type MOC3020, 
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K3030P or MCP3020, can handle a 
maximum load current of 100 mA. The 
triac triggers at irregular intervals and 
generates the desired flickering light in 
the two small lamps, L1 and L2, which 
are connected in series to the transformer 
secondary. 


The light effect can be noticeably 
improved by using a MOC3040, which 
contains a zero-voltage switch, since it s 
generates irregular pauses of various 
lengths when suitable frequencies occur 
in the individual oscillators. The zero-volt 
age switch does not switch while the cur- 
rent is flowing, but only when the applied 
ac voltage passes through zero. An inte- 
grated drive circuit (zero crossing unit) 
allows full half-waves or full cycles to pass 
(pulse-burst control) Due to the flickering 
effect arising from its switching behaviour, 
it is not suitable for normal lighting, but 
here this just what we want. This version of 
the optocoupler is also designed for a 
maximum current of 100 mA. 

For a small roof fire or the light of a weld- 
ing torch in a workshop, two small incan- 
descent lamps connected in series and 


rated at 6 V / 0.6 A (bicycle taillight 
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bulbs) or a single 12-V lamp (rated at 
100 mA) is adequate. If it is desired to 
simulate a large fire, a triac (TIC206D, 
rated at 400 V / 4 A, with a trigger cur- 
rent of 5 mA) can be connected to the out- 
put of the circuit and used to control a 
more powertul incandescent lamp. 

As continuous flickering looses its attrac- 
tion for an interested observer after a 
while (since no house burns for ever, and 
welders also take breaks), it’s a good 
idea to vary the on and off times of the 


circuit. This is handled by a bipolar Hall 
switch (TLEA935L), which has such a 
small package that it can fitted between 
the sleepers of all model railway gauges, 
including Miniclub (Z Gauge), or even 
placed alongside the track if a strong per- 
manent magnet is used. If a magnet is 
fixed somewhere on the base of a loco- 
motive such that the south pole points 
toward the package of the Hall switch 
(the flattened front face with the type 
marking), the integrated npn transistor will 


switch on and pull the base of the exter- 
nal pnp transistor negative, causing the 
collector-emitter junction to conduct and 
provide the necessary ‘juice’ for the uni- 
junction transistors. If another traction unit 
whose magnet has it s north pole point 
ing toward the Hall switch passes a while 
later, the switch will be cut off and the 
flickering light will go out. Of course, you 
can also do without this form of trigger- 
ing and operate the device manually. 
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